Preparation of soluble and insoluble fractions was performed as described with some modifications 2 . The forebrains were homogenized in 10 volumes, 300 l of the homogenates were centrifuged at 14,000 rpm for 20 min and the supernatants were collected as RAB fraction.
The pellets were resuspended with 500 l of RIPA buffer (50 mM Tris-HCl at pH 8.0, 150 mM NaCl, 1% Nonidet P-40, 5 mM EDTA, 0.5% sodium deoxycholate, and 0.1% SDS) containing protease inhibitors, sonicated briefly and then incubated on ice for 30 min. The homogenates were centrifuged at 14,000 rpm for 20 min and the supernatants were collected as RIPA fraction. The pellets were resuspended with 500 l of RAB buffer containing 1% Nlauroylsarcosine (sarkosyl) in Mes buffer (20 mM Mes at pH 6.8, 80 mM NaCl, 1 mM MgCl 2 , 2 mM EGTA, 10 mM NaH 2 PO 4 , and 20 mM NaF) with protease inhibitors, vortexed for 30 min at 15∼25 °C, incubated overnight at 4 °C, and then centrifuged at 14,000 rpm for 30 min at 15∼ 25 °C. The pellets (sarkosyl-insoluble fraction) were resuspended in 100 l of 2X protein loading buffer and incubated in a boiling water bath for 5 min. All the above procedures prior to boiling in SDS-sample loading buffer were carried out on ice. Homogenates and insoluble fractions were loaded per gel for SDS-PAGE and Western blot analysis.
Immunohistochemistry and Immunofluorescence.
Transgenic and control mice from Immunohistochemical staining controls were performed by omitting the primary or secondary antibodies to confirm the specificity of the staining.
The coronal sections of the dorsal hippocampus at antero-posterior positions from bregma between-1.34mm and -2.3mm were selected for NeuN-(neurons) or GFAP-positive cells (astrocytes) estimates. The regions sampled included the CA3 and CA1 regions of the hippocampus for neuronal and CA1 stratum radiatum for astrocyte populations. All stereological cell counts were performed blind to genotype. Three sections per animal were sampled and all measurements were repeated three times.
Antibodies. The following primary antibodies were used: mouse monoclonal antibodies tau13 Electron Microscopy Sciences) and propylene oxide for 24 h at room temperature followed by pure resin for several hours. Hippocampi were then flat embedded in the cap of a BEEM capsule.
Area CA1 (including cell bodies and stratum radiatum) was trimmed on the block face and serial sections cut and mounted on Formvar-coated slot grids. Sections were contrasted with uranyl acetate and lead citrate and visualized on a Fei Tecnai Spirit transmission electron microscope at 80 keV. For synapse analysis, random images were acquired through the stratum radiatum at 18,000 x magnification. The CA1 sections were cut, and random images were acquired through the stratum radiatum. At least ten images were analyzed per sample. ImageJ was used to count the number of synapses and measure the length of the post-synaptic density.
Object Recognition Task. Mice at 18-24 months (n=7 or 8 per group) or 5 months (n=3) were
tested in an open-square white arena, 60*60cm, 40cm high as previously described 5 . The following objects were used: two black metal cylinders, 6*7cm; an orange disk, 1.5*5cm. The task started with a habituation trial, during which the animals were placed in the empty arena for 10 min. The next day, mice were again place in the same arena containing two identical objects (familiarization phase). Exploration was recorded in a 10-min trial. Sniffing, touching, and stretching the head toward the object at a distance of no more than 2cm were scored as object investigation. Six hours later (test phase), mice were again placed in the arena containing two objects: one identical to one of the objects presented during the familiarization phase (familiar object), and a new, different object (novel object). The time spent exploring the two objects was recorded for 10 min. Memory was expressed as a discrimination index, namely (seconds on novel-seconds on familiar)/(seconds on novel+seconds on familiar) and was expressed as the percentage of time on each object.
Morris Water Maze.
Fifteen-month old mice were trained during a 4 day training period and were tested in four trials per day for their ability to locate a hidden platform aided by visual clues surrounding the water pool as previously described 6 . Mice were allowed free access to food and water and maintained at constant temperature (25°C). Spatial memory was measured by Morris water maze (142 cm in diameter, opaque water, 26±1°C, automated swim-path monitoring; HVS Image). Mice were subjected to a training period for 4 days and were then Passive avoidance task. Using passive avoidance paradigm, we tested the ability of mice to learn to avoid an electrical shock as previously described 7 . Mice received six trials a day for five days and measured their learning after repetitive training. The apparatus has a bright and a dark compartment with a computer-controlled door between them. The delivery of electric shocks and the raising and lowering of the door and the latencies at which the animals stepped into the dark from the bright compartment were controlled by the computer. Each animal was gently placed in the light compartment for 10 s, after which the guillotine door was raised and the time the animal waited before crossing to the dark (shock) compartment was recorded as the latency. The trial ended when an animal waited more than 180s to cross to the other side, or if it received an electrical shock in the dark side after crossing. Once the animal crossed with all four paws to the next compartment, the door was closed and a 1.5 mA foot shock was delivered for 5 s. Mice that showed immobility from the previous experiment were excluded from this test.
The chambers were cleaned carefully between animals with a tap water solution containing ethanol (5% v/v).
Training sessions: each mouse was trained by gently placing it in the light compartment then when it stepped through the dark compartment putting the 4 paws on the grid floor, the door automatically closed and an electric shock of 0.5 mA was delivered for 3s. Repeat the training 6 times per day, with an upper cut-off time of 180s.
Retention session: each mouse was introduced to the light compartment and the latency to step-through to the dark compartment was recorded as a passive avoidance behavior indicating memory retention, with an upper cut-off time of 180s. No electric shock was delivered during retention session.
Statistical Analysis. All data are presented as average ± SEM. Statistical analysis was performed using STATISTICA software. N = 3-11 mice/group were used for each experiment.
P-values less than or equal to 0.05 were considered statistically significant.
